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(54) PICTURE DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To reduce latch steps for adjusting the time for a synthesized parts. 
CONSTITUTION: In a device for synthesizing plural faces constituted of dual 
port memories 5-8, since the processing such as the decision of transparent 
color during one clock cycle read from the dual port memories does not 
performed at the time of the deciding the transparent colors, pixel data read from 
the dual port memories are requirerd to be delayed by means of latches 14, 15, 
16.... Consequently, the pixel data not requiring the processing such as the 
decision of transparent colors requirers the latches only to be delayed until the 
synthesization. By delaying the clock timing read from the dual port memories 
concerning with the surfaces unneccesary to be processed such as the decision 
of tarnsparent colors, the delay operation of pixel data by the latches is 
eliminated. By reducing the number of latches, the area of a substrate is reduced 
and the generation of heat is surpressed. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]Display control is performed to each of two or more frame memories 
which comprise dual port memory, A display control means which generates a 
read clock of a serial access port output which is different for said every dual port 
memory according to a time delay produced by this display control, And an 
image display device provided with a video compositing means which 
compounds an output of a serial access port of two or more of said frame 
memories based on said read clock. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the image display device which 

piles up and displays two or more pictures. 

[0002] 

[Description of the Prior Art]The composition of the conventional image display 
device is explained referring to - and . \ \ - is a block 

diagram showing the conventional image display device, and a circuit diagram 
showing the image synthesis circuit of the image display device of the former 

[ drawing 5 ]. 

[0003]ln draw[ng 4, 1 leads CPU, three lead the system bath 2, and it is 
connected to CPU1, The CRT controller (CRTC) which performs generating of 
display timing, and drawing control, The frame memory (CGM) of the graphic 
side in which 5 had an 8-bit look-up table, 6 and 7 The frame memory of the full 
color memory plane of 8 bits each of 1-pixel RGB (FCM1 and FCM2), The frame 
memory of a control side with a field for 8 to display the display priority and 



cursor of a pixel unit of FCM1, FCM2, and CGM (customer relationship 
management), The image synthesis circuit where 9 chooses FCM1, FCM2, or 
CGM as a pixel unit using the information on customer relationship management, 
the D/A converter which changes into an analog signal the digital data in which 
10 was compounded, and 11 are CRT for displaying a picture. The frame 
memories 5-8 comprise dual port memory. 

[0004]The full color memory plane of 8 bits each of 1 -pixel RGB an image 
display device The 2nd page (FCM1 , FCM2), A graphic side with an 8-bit look-up 
table has the 1st page (CGM), and the composite display of it can be carried out 
to a pixel unit by control of a cursor display as it is [ that each of FCM1, FCM2, 
and CGM is transparent / ] opaque. 

[0005]CPU1 gives setting out and the drawing instruction of display timing to 
CRTC3 through the system bath 2. With the command of CPU1 , CRTC3 
generates display timing through the image bus 4, or it accesses data at FCM1 
grade. The frame memories 5-8 comprise dual port memory. This dual port 
memory is a memory provided with the port for random access, and the port for 
serial accesses. In dra¥/ing 4, it has composition which connects a random 
access port to the image bus 4 side, and connects a serial access port to the 
image synthesis circuit 9 side. 

[0006]From a random access port, the start address of the data which should be 



come out of and made a serial access port other than the read/write access of 
data is specified. The data of a serial access port is read with the clock of the 
display system of the letter of a burst for a valid pixel number. 
[0007]ln , \; even-pixel data flow is shown and the latches 12, 13, 16, 18, 
19, 20, 22, 24, 25, 26, 27, 28, 30, 32, 33, and 35 are operating with one half of 
the clocks of a display pixel clock. The picture element data read from the serial 
access port of CGM with one half of the clocks of the display pixel clock is once 
latched by the latch 28, and, as for the picture element data, comparison of 
being a transparent color is performed by the transparent judgment part 29. 
[0008]The transparent judging of the data in which the transparent color of CGM 
was judged is carried out by the CGM side control bit of CGM after a latch by the 
latch 30 further 31 . This is because a CGM side control bit may be transparently 
specified in order to make a part of CGM side transparent, when displaying a 
CGM side on a window. The result to which transparent color determination of 
the CGM side was carried out eventually is latched by the latch 20, and is 
inputted into the output judgment part 21 with the transparent color 
determination result of FCM1 and FCM2. 

[0009]The least significant bit of each R shall perform transparent color 
determination of FCM1 and FCM2 by 1 or 0. This is because all the data of 8 bits 
each (a total of 24 bits) of RGB is compared and it is almost meaningless also as 



a transparent color in specification of the transparent color in the data of 8 bits 
each of RGB like FCM1. 

[0010]The information on a 2nd page of FCM control bit, a cursor bit, a display / 
non-display ** of each field, and display modes (an interlace/non-interlace) other 
than the above-mentioned transparent decision result is inputted into the output 
judgment part 21. FCM1, FCM2, CGM, a cursor side, or a raster surface 
becomes active, and an output decision result is latched by the latch 22. An 
output decision result is inputted into the latches' 15, 27, 35, 36, and 37 output 
enable, and only a certain picture element data is latched by the latch 16. The 
latch 16 shows even-pixel data flow, and the latch 17 can latch the data of a 
display pixel unit by switching the latch's 16 output enable to a pixel unit. 
[0011]Here, required latch's number of stages is considered. A display clock is 
set to about 65 MHz (15.4 n a second/(pixel)) in the display of a 1024x768-pixel 
non-interlace. When the setup time and the hole degree time (total 6 n seconds) 
of AS574 are satisfied, it must stop having to perform an output judging etc. in an 
about 9n second, when a latch is set to TTL element AS574. Since about nine 
kinds of information are inputted in an output judging as stated previously, 
processing is impossible at the random logic by a TTL element. B version (15n 
second) of a programmable array logic (PAL) cannot be processed, either. 
[0012]Then, it decided to divide into two lines, even pixels and odd pixels, and to 



process with one half of the clocks of a display clock. Thereby, what is 
necessary is just to perform an output judging by a pixel in about 30 n a second /, 
and the processing itself becomes possible at B version of PAL. Since PAL has 
restriction in the number of an input pin, the transparent judgment part 23 of 
FCM1 and the transparent judgment part 29 of CGM are made to process in the 
preceding paragraph further. 

[0013]With the composition of drawings, when the number of latches (AS574) is 
calculated, it is as follows. 

FCM1 -> 4x3x2FCM2 -- after -> 4x3x2CGM -> 
x(3+3)2customer-relationship-management -> 4 composition -> 3x2 last -> 3 
sum total -> 70 (piece) 
[0014] 

[Problem(s) to be Solved by the Inventionjln the conventional image display 

device which was mentioned above, as shown in d/awing _5, there was a 

problem that the number of stages to latch had to be increased. 

[0015]This invention was made in order to solve the problem mentioned above, 

and an object of an invention is to obtain the image display device which can 

lessen the number of stages to latch. 

[0016] 

[Means for Solving the ProblemJAn image display device concerning this 



invention is provided with a means hung up over the next. 
[1]A display control means which generates a read clock of a serial access port 
output which is different for said every dual port memory according to a time 
delay which performs display control to each of two or more frame memories 
which comprise dual port memory, and is produced by this display control. 
[2]A video compositing means which compounds an output of a serial access 
port of two or more of said frame memories based on said read clock. 
[0017] 

[Function]ln this invention, display control is performed by the display control 
means to each of two or more frame memories which comprise dual port 
memory, The read clock of a serial access port output which is different for said 
every dual port memory according to the time delay produced by this display 
control is generated. Based on said read clock, the output of the serial access 
port of two or more of said frame memories is compounded by the video 
compositing means. 
[0018] 
[Example] 

example 1. -- the composition of Example 1 of this invention is explained, 
referring to ^ \ , and , ' N is a block diagram showing 

Example 1 of this invention, and is the same as that of a device conventionally 



except image synthesis circuit 9A. Drawing 2 is a circuit diagram showing the 
image synthesis circuit of Example 1 of this invention. Identical codes show a 
same or considerable portion among each figure. 

[0019]ln 34 is a look-up table (LUT) and CGM serves as data of 8 bits 

each of RGB by this look-up table 34 eventually. The portion 29 judges the 
transparent judgment part of the transparent color of CGM, and 31 judges the 
transparent opacity of CGM by the transparent color determination result and the 
control bit for CGM to be, and 23 are portions which judge the transparent 
opacity of FCM1 by LSB and the control bit for FCM1 of R of FCM1. In 
specification of the transparent color in the data of 8 bits each of RGB like FCM1 , 
since all the data of 8 bits each (a total of 24 bits) of RGB was compared and it 
was almost meaningless also as a transparent color, LSB of R was made to 
consider it as a transparent color 1 or 0. 

[0020]21 performs the transparent opaque judgment of FCM2 by LSB and the 
control bit for FCM2 of R of FCM2, and it is an output judgment part which 
judges which fields including a raster and cursor are displayed from the 
transparent decision result of CGM and FCM1, and the display non-display of 
each field and a priority. The register in which 36 and 37 display a cursor color 
and a raster color, respectively, and 17 are latches who operate with a display 
clock. 



[0021]Below, operation of Example 1 mentioned above is explained, referring to 
: X! 1}SL3- I2ll^iMJL' s a timing chart which shows operation of Example 1 of 
this invention. 

[0022]Clock CK1 which reads the picture element data of CGM is late for the 
clock CKH in order to carry out the mask only of the period of a valid pixel 
number to one half of the clocks CKH of a display clock. While processing the 
data in which this was read by clock CK1 when a display clock was a high speed 
(about 65 MHz), it happens that it cannot latch with the clock CKH. Then, as 
drawing 3 (d) shows, with the clock CKH, it once relatches and is carrying out. 
The timing of the relatched output is shown in drawing 3 (d). Henceforth, each 
processing progresses with the clock CKH to the field composition shown in 
drawing 3 (h). 

[0023] Drawing 3 (d) The waveform shown in - (h) shows the timing of the output 
of the latch 28 of drawing 2, the latch 30, the latch 20, the latch 22, and the latch 
16, respectively. Since read-out of R of FCM1 is required of the transparent 
opaque decision result of FCM1, it serves as timing shown by drawing 3 (k). 
Hereafter, the timing of the read clock of GB of R of 
customer-relationship-management and FCM2, FCM1, and FCM2 comes to be 
shown in drawing 3 (k), (I), and (m) in a similar manner, respectively. Clock CK1 , 
CK2, CK3, and CK4 are obtained by applying four kinds of gates which become 



the period validity of a request on the clock CKH, respectively. The output 
enable of the latch 16 of the data by which field composition was carried out is 
controlled, and the result latched with the display clock of djBwjnjjSJj) serves as 
timing shown by djrawing j 3 > (i) which is a pixel unit. 

[0024]Here, with the composition of drawing 2, when the number of latches 
(AS574) is calculated, it is as follows. 

FCM1-R -> 3x2FCM1-GB -> 1x2x2FCM2-R -> 2x2FCM2-GB -- after -> 
1x2x2CGM -> x(3+3)2customer-relationship-management -> 3 composition -> 
3x2 last -> 3 sum total -> 39 (piece) 

This will be latch's number of 56% shown by the conventional example. 
[0025]By controlling the timing of the read clock from the serial access port of 
dual port memory to differ for every display surface, as Example 1 of this 
invention was mentioned above, The effect that the number of stages latched 
about the unnecessary data of processing until just before composition can be 
lessened is done so. A device can be manufactured cheaply and the low device 
of power consumption can be obtained. 

[0026]Namely, Example 1 aims at lessening the number of stages of the latch for 
the timing of the portion to compound in the image display device which 
compounds and displays two or more fields. Since processing of transparent 
color determination etc. cannot be performed with the 1 cycle read clock of dual 



port memory in the device which compounds two or more fields which comprise 
the dual port memories 5-8 when performing transparent color determination etc., 
It is necessary to delay the picture element data read from dual port memory by 
the latches 14, 15, and 16 and --. For this reason, since it was only delayed until 
it is compounded, the picture element data without the necessity for processings, 
such as a transparent judging, needed to be latched. By delaying the timing of 
the read clock of the dual port memory of a field without the necessity for 
processings, such as a transparent judging, delay processing by the latch of 
picture element data was made unnecessary. Therefore, the effect that a 
substrate area can be made small or generation of heat can be suppressed is 
done so by having reduced the number of latches. 
[0027] 

[Effect of the Inventionjln this invention, display control is performed to each of 
two or more frame memories which comprise dual port memory as explained 
above, The display control means which generates the read clock of a serial 
access port output which is different for said every dual port memory according 
to the time delay produced by this display control, It had the video compositing 
means which compounds the output of the serial access port of two or more of 
said frame memories based on said read clock. 

Therefore, the effect that the number of stages to latch can be lessened is done 



so. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Dr< v ingjjlt is a block diagram showing Example 1 of this invention. 
I0l§. w i!19. J]lt is a circuit diagram showing the image synthesis circuit of Example 
1 of this invention. 

[Drawing 3] It is a timing chart which shows operation of Example 1 of this 
invention. 

x !t IS a block diagram showing the conventional image display device. 
[D-d\\:h'j "lit is a circuit diagram showing the image synthesis circuit of the 
conventional image display device. 
[Description of Notations] 
1 CPU 

3 CRT controller 

5 8-bit dual port memory for color graphic memories 

6 Dual port memory for full color memories of 8 bits each of RGB 

7 Dual port memory for full color memories of 8 bits each of RGB 



8 Dual port memory for control memories 
9A Image synthesis circuit 



